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3 aim ±<D%:mfc&mwtr % ^maw- 

[oooi] m&mftm*m&Ttfh—i/xmmvtfi/nTRML)&mmzttirz>#L 
[ooo2] mmm^m^(jNF)<D^/j:^m(D^4h^^, r^h—^^m^^t 

#^v^5l^^5(4#fF^:Sfci*3J:TJ ? #4#fl : ^:iKi#m)o trail {is®!! 

TRAIL-R1 (DR4£Wk£*-b3 ;##fF3tS^2#M) „ TRAIL-R2 (DR5, TRICK2 
^«killer;##ffJCSfe3— 5#flBK TRAIL-R3 (TRID, DcRl^fc«LIT;##ff^cm 
3, 4, 6#M)^.t^TRAIL-R4(TRUNDD*fc{*DcR2;##fPJCfife6*5j;T^7#M)04 

BM)<D5^Xh% 0 

[0003] ^<Z)5^ TRAIL-R 1 Ik. IFTRAIL-R2 ^ 'fflf&WT^FMXdeath domain(DD))^f 

ir^-t^hnx\^ 0 DDii, Ttfy—i/^^;v<Dfem\-m^&m^xibz> 

o y^VK-C$?^TRAIL(DTRAIL-RmtJ?TRAIL-R2— (D^^^i«9, TRAIL-Rl^t^ 
TRAIL-R2(D3i#:^^^^$4x, 3 ikW-i Lf' TRAIL-R 1 HFTRAIL-R2 <£>DD \ C 
FADD/MORT-l^^L, \E%%m?>\^T¥zf$— ft^b^XmMfrt^o 

\Z.tiTtfb—*sa\Z£ZMJfomzmZ (##fF:£i£fc9#ffi0 o TRAIL-R3&U? 
TRAIL-R4tt3lWta^fS«Sr^fot>©©, jN8iiart^^^^^^il4-i-5®^Sr^F 

*Bj}M-e^^,$ttTV ^TRAIL-Rl^T^TRAIL-R2i:^M^D. TRAIL-R3,RU? 
TRAIL-R4J3, JjgMWl^ il^m^^*5V>T^m$tL, ttaWWJiai^V^Ttt^ 
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[0004] TRA\L^&m^#ir%^/?u—1-/l'tftm>4;%n-?hZ>o Griffith^, TRAILS 
t&ftSMfflfl&fcSSV >TT^h— ^^ft^5^TRAIL-RmOTRAIL-R2*rLflc, M 
T^^TRAILtC ££T^r— ^^PS.Wi~ ; 5^LTRAIL-R2feT:#:^oV ^fft^LTV >3 ( 
^#f^miO#m)o Chuntharaopaiibte, &U~ett^»<Z>T*K 
h— ^^^i-^^TRAIL-Rl-^^^ey^ti— ^-/^#:(mAb)^$B^L-CV ^ (# 
#fF3o£Ul#l$)o TRAiL-Rimm-«tft#:tt^ »4fc^/vSrfflv^rfch©?L*, ^ 

its, ^§*^of&*3&m^fliiR$tb-c*5«9, &mmtvx<Dmm*mit>bthx 

&&-rZ.b&m&£tlX^Z (##fF»12#M) 0 ^TRAIL-R2^i#:^oV>-Ob3i 

[0005] ^fMSfcl : B^M097/O1633# 

##fFl$Ci£fcl: Wiley ^if. Immunology, 1995^, Vol.3, p.673-82 
^#fF^Cfi^2:Panfe^, Science, 1997^, Vol.276, p. 11 1-3 
##f^tifc3:Panfb^\ Science, 1997^, Vol.277, p.815-8 
##fF3Cfifc4:Sheridan£>ii\ Science, 1997^, Vol.277, p.818-21 
##W3Ci£fc5:Walczak£>^\ EMBO J., 1997^, Vol.16, p.5386-97 
##fF^C^6:Degli-Esposti^^, J. Exp. Med., 1997^, Vol.186, p.1165-70 
##f^S^7:Marstersfe^ : , Curr. Biol., 1997^, Vol.7, p.1003-6 
##fF^tf^8:Emeryb^, J. Biol. Chem., 1998^, Vol.273, p. 14363-7 
^#ffcfcifc9:Boder£>^N Nat. Cell. Biol., 2000^, Vol.2, p.241-3 
#M#fF;£i£fcl0: Griffith hW. J.Immunol., 1999^, Vol.162, p.2597-605 
##W^Cftfell:Chuntharaopai^)^, J.Immunol., 2001^, Vol.166, p. 4891-8 
^#8^l£iifcl2:Buchsbaumt>^\ Clin. Cancer Res., 2003^, Vol.9, p.3731-41 
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[0007] m«A«, igG&i&ft^k&cm^Mirzb^ ^m$ntz.i&ft^imm^<DigG 

Fv(scFv)<Dmm^S^mWVH)RXimm,"I^m^(VL)m^, 2. l£fcJ3:0mer(DlJ^# 
— bir%^bfc£^iR<Dttmffi&ffi&%&^Triabody, ffifiK, scCPv)2©y^— * 
£5-l2-5mer^1-3^-£\ 4ft(Z)^J®|£^M£^$ci-3Tandem DiabodySrfftglL 

^IfflJ^^^-L-C^M-eiS^^^JiS^SIgtt^^LfCo Triabody^Tandem Diabody 

ffcHhUfcTatfh— ^X^^/l<<Dfcmtimm&tlfdb<Dbm?tbtlZ> 0 Z.<Df£%:frb 

^^ftr^r^y— fc^l/Ok* Triabody^Tandem Diabody&W{£#^Mb£t#^ T 

[0008] ^rr\ ^WttJtf^frl&teiWu 

[2] i£^^#:-e^[l]^fEtt(D^L#:, 

[3] &m&&mfc&3^±&ttz£&%mbirz> nmm2} K^mam^ 

[4] fcWM^mW3^XlbZ> [3] ^fB*(D^L#:, 

[5] 3o(DscFv^3fi#:^?f^L-CV ^^b&W&blrZ [4] ^fBtt^ft:, 

[6] scFv^(D2o(DBr^lM^0— 2T^jm<VV>%— X^^tiX^^[5] tdfB 

[7] V^Z>-&0T*jmx&Z> [6] ^fB*(D^:#:, 

[8] y^-^iT^y^-efe§ [6] izmmotfi^ 
[9] ^^^^^4o-efc^ [3] {z.mm<Dm^ 

[10] 4o© BT^^^t?^y-<^K^2*#:^^L-CV^ [9] ictm<ViriWi 
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[11] TRAIL^^#^TRAIL-RlXteTRAIL-R2l?&3 [ 1] — [ 10] (D\ ^fl^K^ 

[12] MMz-Tytfb— i/x&mMirZ)- b%W$kb-1rZ> [1] - [11] <dv^ i^-?E 

[13] fflj&tf 5JB&*BJ}&-Cfc5 [ 1 2] icfBife^^ 
[14] @e^lJ#-^:2^fB«(DT5/M^J^Wi-5fei#:, 

[is] uvm^-AKmrn^T^/mum^m-r^w-, 
[16] gB?ij#^-:6 ^ie«(dt^ y^ie^ij^Wi-^^, 

[ 1 7] IS?iJ#^-:8 ^fE«c(DT^y ^ie^J^#-r^fei#:, 

[is] ^^$i5^3o^_h^^, mmcTtfh-i/x&m&irz>m*. 

[19] ^^^^ 3 o-efe5 [18] ^fB«<D#L#:. 

[20] ^^Ut^o-CfcS [18] ^fBlgc^fK 

[21] M^figgM-e&3 [is] - [20] OWf tlfrlz.mM<D&ifc. 

[22] [l]-[21](DV^^^^fBtt(D^L#:^-K-t-^^y^^^H\ 

[23] [22] icfB4!c^* 0 y^^^^K^hy^^^h^#T-CvN^y^VXU 

[i] - [21] <d\ ^n^mm^^tmm^^mir^m^^—vir^ 

[24] [22] itftte [23] l!:|B*©#y^i^^KSr^t^<^— , 

[25] [22] [23] ^fB4fe(D^y^^W^K^{i [24] KIEf*©^*— Stffc 

[26] [l]-[21](DV>-f^^-IB«(D^:#:^^i-§, |£|gMc^ i-P«o 

[0009] [0 l]Diabody(D^aj!^^W^tt!¥tf «|^m^i-E|-e$>§o 0 * ^ mock«^-<^— 

fcl^, KMTR1 dbteDiabody^^Pbfcf^JP:, -?:b-CKMTRl db+M2J2KMTRl dMC 
M2^L#:^^PLfc^m^^:^^:^i-o 

[02]Triabody*5j;iWhole IgG(D^J^f^$^ttfPttO^^i-|l|-e^ 0 0^ 
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ScFvH5L^Diabody^*Pbfcliaj3^^oV^-C?|iJfe^tLfc^^:, scFvH2U scFvHIL, 
teXTfscFvHOUttfrl^frlVH-VLmCDV^J}— mei\ 1 merRXfO merCO 
Triabody£»]Lfcf£J|l:, -tUT, Whole IgGteWhole IgG^^PUtl^^^ 

[H3]Triabody ^Tandem Diabody^^lS^W^tt^^bfe^Tofc^^^^i-EI-efe 
§ 0 H^K scFvH2U scFvHIU &£XfscFvH0ltttl^frlVH-VL?3(Dy>$>--M&2 
mei\ 1 mer^I^O mercDTriabody^g^PL/cMJ^ -^rLTTandem Diabody^Tandem 
Diabody^-^PbfcM^^-To 

[llltiDiabody^ft^-K-r^ffl^JO^Xa^^W^^bfclll-efeSo 

#im$mm£tiz>o ^mm^TRAiL^m^mmir^m^ &-£l<&. trails 
&fc&mmrrzmmz.mifamT7$b—i/xm &mfei&zi>w$>z>o trails 

#<£>5*^ JffiaRWliai!l*5V ^T^m^tbTV ^^/^ib^TV >5TRAIL-Rl*fcf* 
TRAIL-R25^»t-3*rftm, *H^«tLT&$t<> ^tbib<D^<#f£ 

ISM©*t#:^T#b— ^Srflje-rsJMBIiatt, ^L<ttMRWllia*C*>«o --"C\ ffi 

Bffift. &skm, v^m, rmmv^m. mm 
nm, ^nmm. ^n^mm. $mm, -km.m, stmm. mmum^±&m, 
j&mm, m&m. m&mm. m^m, mmm, mmm. z&mm. m&mm. *n 
^n^mm. ram mmmm, ##s?tem, skm, mmvtikm 
, mmtm, mvtmmm, wmmmm, mm&mm, $mm. wmzm 
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[0011] (l)TRAILg:^#: 

t-*5V Ttrail§:^#:j irte, TNF|H3ST^h— ^^^y^VK (trail 

TRAIL^^i-§^^f$^b-C^, ?l/±cD^^ TRAIL-lS^#\ TRAIL-2^#: 
. TRAIL-3^#:, TRAIL-4S^^W^^°n^^y^(OPG)(D5ffi^^^n^ 

TRAIL-lg:^#:X»TRAIL-2S^#:?r^i-§^Lft:-e$3§ 0 -^^(DTRAILS; 

X^Z> 0 ^^M^^LTRAIL^^f^f*, 0^b<^, ^AT^GenBank Accession#-^-C 

-CfeS : TRAIL-1^^#: (NP_003835) , TRAIL-2g:Wf* (NP_003833) , TRAIL-3g:^ 
#: (NP_003832) , TRAIL-4§:^#: (NP_003831) 0 
[0012] (2Mfc 

[0013] ^mm^TRAiL^m^mmir^/^— -r/vRxim^— ^sv^m^ 3^ 

Jl|E^^<Z)TRAIL^^#:IS^J^S^V^Ta^5^X^^^^$t^fc^^4^y^ 
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[0014] ^;?u-^/uttmzw^mk<D^m^£m%z>z.b&^% 0 

[0015] ^^-e^$^nffL»^i:L'C«. ^fc&^&h^fco-et*^^ 

-So 

[0016] ^f^|j§C^J;5lb^<D;ft^i^ ^(D^&^Lfc^oTfT^^o #!lxJ^ -$£ 
So J^^JgC^PBS (Phosphate-Buffered Saline) ^tS^^Tk^OjI 
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[0017] 0^uv ^mmsktvxn, mz.mmf&&mifhtbz> 0 — ^&mmtm 

^mj&tfid^ZnX&y, Mx.t£, P3 (P3x63Ag8.653) (J. Immnol. (1979) 123: 
1548-50), P3x63Ag8U.l(Curr. Topics Microbiol. Immunol. (1978) 81: 1-7), 
NS-1 (Kohler and Milstein, Eur. J. Immunol. (1976)6: 511-9) , MPC-11 (Margulies 
et al., Cell (1976) 8: 405-15) , SP2/0 (Shulman et al., Nature (1978) 276: 269-70), 
FO(deSt. Groth et al., J. Immunol. Methods (1980) 35: 1-21), S194 (Trowbridge, J. 
Exp. Med. (1978) 148: 313-23) , R2 10 (Galfre et al., Nature (1979) 277: 131-3)^^ 

^(DMk, , ^r—y—t^JV^T4>h(D^B: (Kohler and Milstein, Methods 

Enzymol. (1981) 73: 3-46) ^^PCTf? yZ.bftXt& 0 

[0018] £«9ji#:i^m, m%.&. mmm^m^m^mm^^r, mm^mmm 
m^xmrntstiZo m-&iR:mmbi,x^ m^y^w^y^/KPEc), i?^ 

^/v^^m^m^m^mmm-r^thx^^ ^mmmt^v— ^mmt<D 

Oif ^310M&RPMI164Oi#^$, MEMi#^R# Wll^^/^, Wffi, "©f 

m (fcs) m(D5kmwm^m^m^Mx.xh iv \ fzm$%&&mfeA<D^u~- 
mtmmm^xx<m^-u ^mT'cnmi^m-LtzPEGmm (m^w^* 
iooo-6ooo@s) ^m^3o-6o% (w/v) (Dmrnxm^u m-s-rz^tKx^xmm 

mm&mikmnu m^vx±m&m^ir%mft&mMir~b^£V)^47^—^ 
^t?mmm) xmrn-r^tK^^m^-r^t^x^o ±mHATmmmx(Dmm 
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ff5o 

[0019] ^tc, ±3^(Dx.D\z^h^(Dmm\z.um^m^x^-^w-- ^n^t>m^ 

tp-y^S^in vitro^TRAIL^#:Mf^U mm>^M^h^M(D^Mm 

^#fFmM<^^#-^WO 94/25585 WO 93/12227 WO92/03918 

WO 94/02602 ^£#g#fl) 0 
[0020] ^(Z)J;5^bTf^M$tL^ ; e/^n--^-/vfe ! L#:^0^i-§^^^yK--^« N M^tf) 

o ^^w—^^ntm^mm^m^mm^-^vxmm^ mm<D 
mTk^^y^-^/^^n^m^t^mmir^t^x^o m^-^mn, 

o 

[0021] ^ifrgc^^M^yK— ^fb^n-^^U jg^Jfe^^— {-m^ii^f^®i$ 

(D$a:#:^LT^Mi~ ; 5-^ 1 bRrt^"trfc5(^!l^.»\ Vandamme et al., Eur. J. Biochem. ( 
1990)192: 767-75#JR0 o 

^^n<Z)^-?i N 0»J£f^ ^T^^S^k&KChirgwin et al., Biochemistry (1979) 18: 
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5294-9) N AGPCjfe (Chomczynski et al., Anal. Biochem. (1987) 162: 156-9)^^^*9 
^RNA^rfUKLfc^. mRNA Purification Kit (Pharmacia®) ^SM&ELT @ &)<D 
mRNA&mMi~%~t&-e%Z) 0 itft* QuickPrep mRNA Purification Kit (Pharmacia® 

hMfc^&^&m^^XffiftWigi&<DcDNA&&)$.1rZ> 0 cDNA(D^j^fi, AMV 
Reverse Transcriptase First-strand cDNA Synthesis Kiti^t^JlM^M)^^^^ 
Xff?Z.b&X»%Z) 0 cDNA©-^fife*5j;tJ«it(Br*, 5'-Ampli FINDER RACE Kit( 
Clontech®)£ffll\ PCR&flJJBLfc5'-RACE}£(Frohman et al., Proc. Natl. Acad. 
Sci. USA(1988)85: 8998-9002; Belyavsky et al., Nucleic Acids Res. (1989) 17: 

2919-32) mz£<9n5z.t&x%z> 0 m^x, mbtitcPCRmm^b s mt-TZDNAm 

SDNAStBIt I«^ff« (CfM^) ^-Ki-§DNA^^i-^^ia-<^^-^ 

-^^mmm^mm^x^mm^mm^n^x^^DNA^mm,^ 
[oo22] ttfcm.fc+v&m.te. tfcfcmm. mm) &ttmm ago &=*-Kf sdna&bu* 

«fe#LTt>J:V>(WO 94/11523 #^«#flS) 0 
[0023] ^^©ifcflcfcltt, #3)£K<^#M^lttfcli^^fc»K ^0»©7^/i 
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^^}&&®:feirZ>ia^s JCW( (Wilbur and Lipman, Proc. Natl. Acad. Sci. USA 
(1983) 80: 726-30) fcfBffcOT/l^yXA&fflV^WS^So Z.<D£ofr&26m<0 

[oo24] ^mmm^. mmmKmmitn.n^tt^^m^mm^w-tmm^m 

[0025] (3Mfc(D&^ 

7ikftb*<DT^;mmm<D$cm^ ^m^^co^m^x<on^b^mxh^ 0 

[0026] fiJLL<£>«J;5t3U ^^K»TRAIL§:^#:^^i-§^L#:«, TRAIL§:^#:^<D|^ 

7RAiL^mmmmm^&ir%h<Dx&^bmi-~£^\ sbfc^ixj*, 

te^^^ fcMftft;, 9s>Hftfl^ ^^fts -*r*c$cfc, 7??%iVfteb\ ¥<D£5 
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[0027] (3)-1.^9*rLfrXt/fcMb*rLfr 

o 

[0028] rtHbtt^J (reshaped) fcNftflcfcfcffc**-^ th^^OUffLIij^S 

jfeCO^rLf*. ^J^f^^^^^^BMtt^^^^CCDRjcomplementarity determining 

region) £fc^ft:<DCDR^#WUfck<£>-C&5 0 CDR&|^t"5fcto<D;fr^f3:2£a 
"T?;fc<5 (Kabat et al., Sequence of Proteins of Immunological Interest (1987), National 

Institute of Health, Bethesda, Md.; Chothia et al., Nature (1989) 342: 877) 0 

*t(D— m.t&^te^u&^m>te*®'?ibz> mmm^mm^m^EF 125023 

WO 96/02576 ^£#g#M)o ^^^(D^mKX^), m*.t£. ^^W- 
<DCDR£r$:5£:U nMCDRt^b^hi^CO^U—J^U—^i^ (framework region ;FR)£/$S 

fciM^-f-S^fls-ctSo r<Dj;5^DNAfi, cdr^i^frM^cd^^j^^^— 

LTffiV^PCR^^J;^^i-§r^^^§(W098/13388^#^fB«(D^^ 
#M) 0 CDR^LTSIS$tll)tW*»FRft, CDR^g.0^jg^$|3{4^^ 
-T^J^-W^Tt^o a&^^C, S*^tb^L#:(DCDR^jg^0^i^M^MiL^ 
^^:#:(Onr^^^*Dit§FR(DT^y^3^:^bT^i;v^(Sato et al., 

Cancer Res. (1993) 53: 851-6) 0 $C^-C^3FRtF<Z)T5/MIS^te, UW^WM, 
##W^'n'^j; t 9M-a'i" ; 5$R5>(Amit et al., Science (1986) 233: 747-53) % CDRfit 

(Chothia et al., J. Mol. Biol. (1987) 196: 901-17),$. 
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[0029] ^W0^^^9^^fcttfcMb*fc^*>54i^^tt % Z.tlb<Dffi#:<DCm 

mi% m^<mz\ttfc&m<Dh<DifflM£tiz>o mx-i-mmx^ c y u c Y 2, c 

(3)-3J^:io^-C^#>Ttftl3J!1-3 0 th$ifc&M<Dmi%mi&n, IgG(lgGl, IgG2, 

i g G3, i g G4), igM, igA, i g D&mgEm<DT4y^^tKm^(DT^/mmm^m 
m^m^n-r, ^(DT^y^^m-r^i^coh^xhoxhxw 

[0030] (3)-2.^^b*i#: 

bxM^x^^bhm^mm<Dmwiti,xB^^^h(Dxh^ 0 

[0031] ^:#:»f^^^ft^t#:<D-«-efe5o ^mb^te, mfcm¥\tt<» 
Mm<D-%\ , >b-r%tjLW.^fr 0 ^^o^ft^H:, ^^©^tBSrWUT 

^JfifteifcRl/C. ^v^tt^tf^o ^«B*H:*5V^, r^Hf^jirfi, £ 

S^#:(whole antibody, 0»J£fiwhole IgG#)(D— §P^"efett^#^RBS$^V^^ 
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$Lfamyr<DmbL,X\^ WZ-ft. Fab, F(ab') . Fab\ Fv^ifSr^lf 5^J5^5o & 

2 

<9^$nTV^J:v\ $felCtr^^©3|fra'ieSrfi»t-SIS?), VHlUVL©- SB 

Jfe-^f M5z:^^^S/J^<D^L#:8ff>^-efe§o l"FvJ te, lo^VHU j;t^lo(DVL^## 
W^'^^J; t 9^<^L^:^V^- (VH-VL^V^-) -?fo% 0 & BT^fg«^3o(D^ 
Ml^^ijg^ (complementarity determining region ;CDR) ^^Sffo^lL^ VH-VL^ 

[0032] vh^vl(DM^^/u-cv ^ ^Wi£uv \ %kft^-i\MW-(Dm 

tVXtt.^ Fab, Fab', F(ab02&U*Fv^<D^#:[£fr>t, flFt, ^{«>t^lJfflU-Cf^ 
M^^scFvtv^^Vl^rn^lVFv) (Huston et al., Proc. Natl. Acad. Sci. USA 
(1988) 85: 5879-83; Plickthun l"The Pharmacology of Monoclonal AntibodiesJ 
Vol.113, Resenburg JkXt Moore$g, Springer Verlag, New York, pp.269-315, (1994) 
), Diabody(Holliger et al., Proc. Natl. Acad. Sci. USA (1993) 90: 6444-8; 
EP404097^-; W093/11161^-; Johnson et al., Method in Enzymology (1991) 203: 
88-98; Holliger et al., Protein Engineering (1996) 9: 299-305; Perisic et al., 
Structure (1994) 2: 1217-26; John et al., Protein Engineering (1999) 12(7): 
597-604; Atwell et al., Mol.Immunol. (1996) 33: 1301-12), sc(Fv)2 (Hudson et al, J 
Immunol. Methods (1999) 231: 177-89), Triabody (Journal of Immunological 
Methods (1999) 231: 177-89) , ^t^Tandem Diabody (Cancer Research (2000) 60: 

4336-4D m&mf ZZ-ttf^Zo 

[0033] m*mmt. fafc&mm. m^tt^^^ ^zf^^&^uTT—wzj&mm 

LT#S"i^"Ct5 (Morimoto et al., J. Biochem. Biophys. Methods (1992) 24: 
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107-17; Brennan et al., Science (1985) 229: 81#JR0 o *fc, t^^WrJnCOT^ym 

[oo34] fcmftft*&m^tmm:^ir%WA^ikfcw.\±, mmmmm^< nm^mm 
^£mbnfcttfcMft&Mm\^xMmir%z.h&x*%% 0 ^^^^ 

X^^^^thX^iMx.^^ Co et al., J. Immunol. (1994) 152: 2968-76; 
Better and Horwitz, Methods Enzymol. (1989) 178: 476-96; Pluckthun and Skerra, 
Methods Enzymol. (1989) 178: 497-515; Lamoyi, Methods Enzymol. (1986) 121: 
652-63; Rousseaux et al., Methods Enzymol. (1986) 121: 663-9; Bird and Walker, 
Trends Biotechnol. (1991) 9: 132-7#fjg) 0 
[0035] ^f*^^^^b^*^^«iS^^^f*^l^!J-e^scFv^, 20(D 

<DVLX$b^Xh£\<\ — $&^scFv*Ky^:/^m, VHRXfVL^MXDm^V^— 

Ky>-^7 — Kmfe£nZ>-k<DT:nt&\ scFvtDm&tVX, PluckthunlTThe 
Pharmacology of Monoclonal AntibodyJ]Vol.ll3(Rosenburg and Moore ed., Springer 
Verlag, NY, pp.269-315 (l994:))&0mir%^t&X%Z) o 
[0036] 25>^^scFv^#^|§^^j;^^V^--^?f^-r5^:#:^Diabodyi:P^^ 0 

Diabodyte, 2ft^-<DscFv$:^t?Z.tfrh, A^XD^MWM:^^, W&^k, 2o© 

Diabody(D?F^^@^^«^, Mlg, #scFv5H^<WH&WLf^^y^# 

*3BW ^^it^Diabody^ff^i-^scFv^y^— scFv(D^^mf 
DiabodyOB^^f&l^g«9, J^&^^Ky^;*/— ^^£*t5&(E>-ete& 
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[0037] r sc (Fv)2j {i2o<DscFv^^y^— ^if-e^$^-c— ^^y-<7°^-Ki:Lfc^i 

faXfoV), 4oCORT^'HM^^'a-tf (Hudson et al, J. Immunol. Methods (1999) 231: 
177-89) 0 sc(Fv)2«, ^^^W-^^'&^itmt-bitmX.X \ mzft^T=*~Xb 

m&&mir e mm, m—ft+ft^^<DVH-vLtt&tei£ir%£5iz.mmu 20©^ 
mife&w&&j&i&tt£5iz.mmtZo sc(fv)2E\ scFv^y^— -e^^ 
bte&<>xmite%z>o sc(Fv)2«ii^, sxmnm&w^o 
[w^is^(a)]-y>'^-(A)-[Br^^^(b)]-y^^-(B)-[Br^®«(c)]-y^-(c)-[ 

[0038] v^—ti.x^cox^v^—^m\^x-hx\\ mz-tz. ^j-yvi/*— , -a-^ 

'g-^y^— (Protein Engineering (1996) 9(3): 299-305#Bg)#^#ff ^ 

L<i^yfKu^-^v^ 0 ^^Ky^— ©s$r±#^K^tbT, attic 

3y^#-^oV^te, TIE(3)-2-3.iclfeV^Tp^i-6o ^^&t>#£RK5£ 

[0039] *mw<Dffi{£<Dtfr&is\<mm<D— ^tvx, ^w,^m^^^±^m^ 
mfzz.tftx%z> 0 &&i®&<Dm<D±mzm^mt$frt£\^K 30^^(10 
uft, 5uw<s:b*)xfo% 0 ^.mmK^^x^^^mt, ^m^m^z-DX 
m^&m*x&z> 0 looMis^tft, mm, i^<Dmm^mnm(vH)ti 
^<Dmm^mmmvL)<DMxm^n^o tot, mm, ^m^m^s^t^ 

ifima~i, 3o(DVH^3o(DVL^^-^, foWM^UiiL%i^tftfimz.\-±, 4O0 

[0040] ^mnmmMi&mit&z^t? mm*, m^^m^mm^n^r, mm, 

l§'^Mi^3o^•^i>Kl9V^^^^L^*-efeoTtj;V\ £?£U^!j£bT, scFv<D3:tt 
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# (triabody) &mfz>~kfrx^z> 0 *mm<D&mi&&Mi<L&4^tt&cm> 

^frr^otfcj;V\ 03;U/^]£LT, 2o<Z)sc(Fv)2(D2i#: (Tandem Diabody) ( 
Cancer Research (2000) 60: 4336-41) &^tfZ)Z.b&X%Z>o 
[0041] (3)-2-l. Triabody 

scFv(D3i#: (triabody) scFv|H±5r##^r^^j;«93*ft:i:bT 

[0042] 2o(DBr^^c»^^ra^y^— jfc^^L-obiv^u &4h*f lent 
^T^Ky^-a^v^^o ^^-Ky^-^*$tt#^ps^tv-r. § wt- 

— 2T$y^^i-^^^^J:^triabody^^i-§^^^wtg-efc^ii^^^I^rv^§r 

£/^fe>(journal of Immunological Methods (1999) 231: 177-89), triabody^ff^i'S 

^7wy^#-^bTW£^£r^u tot, 2-D<D*smmmmmi&&& 
nx\^^.t^ir 0 

[0043] ^^0^(Dtriabody^Mi-^l^i-{*, 3o<DscFv^y^#— ^-Cl^UT, 

tt^i±&3o ^<£>:HiB\ scFvF^(D^^Ky^-^+5^-*v^-<7 0 ^•Ky^- 
-CfeS^/SW^U' \ ^LTf^M$^^Lft:^triabody^S>S^^^*, 
WM^y^^K^/v^iii^n^h^^^-^^-e^glb, 3»#:f^^i-S^ 

m<DiiLm^mm^v^^co^—^^^^txmwxx^^ 0 ^mm^ 

m ^X^f/V^M^-^b^yy-f— ^fflV ^ffiftiLTteSuperdex 200&3V 
Superose 6&^ip&f ib*V5o 
[0044] ^rOftil, ^^M5A^3o-^tpfeT;#:(Z)F[J^bT«, $J;LJ^ 3o© nT^iUg^^- 
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[0045] (3)-2-2. Tandem Diabody 

r sc (Fv)2j{i2o(DscFv^^y^-^^-e^$-fr-c— ^mtfy^^Fbhtctfc 

W-X&V, 4OC0 "pJ^M^&l^fco ^ot, sc(Fv)2(D2ift:-e^Tandem Diabody^ 
, 80© vjmm%&$:S&o Tandem Diabody£*J$-r§sc(Fv)2te, M^, WT©«1 

[w^^]-y^-(i)-[^^^]-y^-(2)-[pr^^]-y^-(3)-[Br^^ 
] 

[0046] M^*, Tandem Diabody ^-^-3^380 CD vJ^^i&CDylbi-o&VHX&V) , 4o^VL 
-efe^o Tandem Diabody£r*£fci-3sc(Fv)2<Z) nT^Jti^te, 25>T^sc(Fv)2/^;|fr-a';b 

^fji^te, 0-4fHI(DVH^J:«9«j^$tv#5(a t 9^ nsmmi&nvLtirzx 
(DVHbVL<D)mm^m^&7££ti~f. b^(DX^j:\mf¥X^k^<ibfhX\^XiyX\\ t£o 

Tandem Diabody^, Q)2o<DVHt2o<DVL^ti>2^<Dsc(Fv)2, (2)4oCDVH&- 
tOsc(Fv)2, ^.t) ? 40(DVL^Osc(Fv)2, ^fcJ3(3)3o<7>VH£lO(DVL££fO 
sc(Fv)2, ^I^3o(DVL^10(DVH^Osc(Fv)2^j:l9«^$tb#^o 
Tandem Diabody ^{i, -?:il^^-C<DTandem Diabody/^-^tvSo "I^M^^^D 

0 Tandem Diabody^^-T^^t-^, y^#— (l)£y^#— (3)^§l ^:/^Ky^# 

-£1-5^#W;£L<, m»\ o-iot$/®l ^*L<^2-8T^y^, $^>^*l 

<{i4-6T5/^(F!)x.^5T5/^)C0y^-i:i-^ o — y^-(2){i*V^7°^ 
Ky^— {?!JxJ3\ 10-30T^7^, 0£b< {312-20X5/^ 
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«|Bj!<DTandem Dabody^j^t^fSkK^ 2o<Dsc(Fv)2&y>'#— ft}?'T*1&&l, 
t, ^fCTandem Diabody£LT& «tV \ £<£>#£\ — ^l&tfy^TWtett, 80© 

[0047] &±<D£5teVXftM£tlit&{£**Yandem DiabodyCfcSj&^jWS, WtSbKy^ 
jg^a^rh^^— MV^&#:£LT{3:Superdex 200fo3V>teSuperose 6&£f#S# 

[0048] W_h, *|SW©tfL^©0*bV ^#^LT, ^<$-a^fc^3oX»4o©irL#:© 
[0049] (3)-2-3.U^— 

(fllfcti. Protein Engineering (1996) 9(3): 299-305#flg) ^V^^t^t^o 

T^n#^5g^^§-^^Brtg-efe^ o scFv^^Ky^— ^lt« 
. l-ioor^/gt 0^<m-zor^m. m^i^<m2-i8T^/mmz.i-£, 

Ser 

GlySer 
GlyGlySer 
Ser*Gly Gly 
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Gly • Gly • Gly • Ser 
Ser • Gly Gly Gly 
Gly «Gly «Gly «Gly «Ser 
Ser • Gly • Gly • Gly • Gly 
Gly • Gly • Gly • Gly • Gly • Ser 
Ser • Gly • Gly • Gly • Gly • Gly 
Gly • Gly • Gly • Gly • Gly • Gly • Ser 
Ser • Gly • Gly • Gly • Gly • Gly • Gly 
(Gly • Gly • Gly • Gly • Ser)n 
(Ser • Gly • Gly • Gly • Gly)n 

Ala • Ala • Asp • Ala • Ala • Ala • Ala • Gly • Gly • Pro • Gly • Ser 

[n|j:l^J:©Ittl)5] 

[0050] ttm<D&mzm^zb&^tt&{k¥mvi<'#— ut^mmm ra\ 

(Dmmizmmm^nx^zmmm, m«\ N-tKp^^^K(NHs)^ 

h(DSS), h(BS 3 k v 5 ^ 

tt^U^^Wv^nW-h) (DSP), i^tt^Wr^pi/^^itAs? 
nt°^- V) (DTSSPh z&lslsjfysi*- /V\?M^i/>^y/^?^^— h) (EGS 

) N ^u^t?y=i— /nf ^ (^/v^^i/y^v 5 /^^^- W (^/v^-egs) , ^ 
^v-Wv^/WS^g^tDST) , ^/i^;*^>W^/MK^:^(^/^-dst) , 
tr ^ [2- (^ v- w^K^i/*;^- /v^-^ix) ^^vv] (bsocoes) „ tr^ [ 

BSOCOES) tszF xm . rtb^©SMR^Jtt rfrflR^jvcv 
[0051] 4-D<D$Ltt;vSmni& : £V^%— \z£*)1fcfr*rz>ifr&\tt. M'B, 3ocoy>-^-^ 
gfcjfrSd^ ^TI^CU^— Srfflv>-CbJ:v>U SfeSy^— «:JBVvOt>«fcV\, 

[0052] (3^3.JtTRAIL^fmflc©nr3Efa« 
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(Hashimoto-Gotoh et al., Gene (1995) 152: 271-5; Zoller and Smith, 
Methods Enzymol. (1983) 100: 468-500; Kramer et al., Nucleic Acids Res. (1984) 
12: 9441-56; Kramer and Fritz, Methods Enzymol. (1987) 154: 350-67; Kunkel, 
Proc. Natl. Acad. Sci. USA (1985) 82: 488-92; Kunkel, Methods Enzymol. (1988) 
85: 2763-6) ft2f©3M5fc£rfflV *Z>Z.b&"t*%Z> 0 

[0054] &imz.&*^xT$;mi£m&&m&itz>m&, ^(DT^mn^mmtmmf^ 

^^XT^Sm&ftmirZb-.mfc&T^SWtiA, U U M, F, P. W, Y, V), ffckttT 
^/g|(R, D, N, C, E, Q, G, H, K, S, T) , m&SWmm&ftt'ZT^SWHG, A, V, L 

.up). *^tfliiirft57vi(s, t. y) , mmm^mmmzmiTZT 
*;m(c m) , #Art>'&&xrr$}?is&wm&&r%T$y&(x>, n, e, q) , mm 

w) K^mir^b^x^(mm\Hm^tihT^m(D-x^mm^mir) 0 z.<dx 
5t£&m\z.m^x* mmft&w&^irzmM&mtiiirzz.b&xzZo th&sv^zf 

tctfV^Zf^F(D&®^mm&&mWL'X\t *ZZLb&1~T*\Z%at>tlX\ ^ (Mark et 
al., Proc. Natl. Acad. Sci. USA (1984) 81: 5662-6 ; Zoller and Smith, Nucleic Acids 
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Res. (1982) 10: 6487-500; Wang et al., Science (1984) 224: 1431-3; 
Dalbadie-McFarland et al., Proc. Natl. Acad. Sci. USA (1982) 79: 6409-13) 0 ^Z.X 

[oo55] ^mm^M, —tBtmz. &ft<D&&mb&&&^tzT*~xhmmzm*&z>z. 
[oo56] ^mm<D0^\^mm<D— otbt, ^r^^-rti^cmm^r^/mmm^ir 
(4)is^ij#-^-:8 iz.mm(DT*;mmm 

(D-(3)^fB«(D^L#:^, 0^<m^m^-:2, 4, $>Z\,^6lz. ! §eM<DT$yWt 
@a^lJ^-r^)^L#:(^:^^f^ScFvH2L, ScFvHIU *5iU?ScFvH0L) ^fcfe^t^ 

^Lf$<D3i#: (Triabody) Xfo& 0 

PCXND3/KMTR1 Tandab^=f— K£tv5£i#0 l£fct3:^:(D^&ffcX&V. XW^< 
Umym^- : SKm^r^jm^n^-r^UW-^mW- (Tandem Diabody) X&Z> 

o 

ScFvH2L^=t— ^-f-^mm^^m^-.U^ ScFvHlL^— K-f-^^* 
IB^J^IS^IJ#-^: 3^, ScFvH0L^=3-Ri-MM^IE^iJ#-^: 
PCXND3/KMTR1 Tandab^=t — Ki^^SIE^'J^IE^'J^-^ : 7^i~ 0 

[0057] */c, ±mmm&mirz&fckmmmzm^ft&ft&&irrz>o 
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(Hashimoto-Gotoh et al., Gene (1995) 152: 271-5; Zoller and Smith, Methods 
Enzymol. (1983) 100: 468-500; Kramer et al., Nucleic Acids Res. (1984) 12: 
9441-56; Kramer and Fritz, Methods Enzymol. (1987) 154: 350-67; Kunkel, Proc. 
Natl. Acad. Sci. USA (1985) 82: 488-92; Kunkel, Methods Enzymol. (1988) 85: 
2763-6) JfcW^SrJBV^WS-CftSo 

[0058] &fc<DT$&mmz&^xT$ytim&&&gi£itzm&. 7c<DT$ywmm<Dmm 

<D^mzm^^XT^/m&ftMir%b:m7S<.'\$iT*;m(A^ u u m, F, P, W, Y, V 

) , M^r^ymiR, d, n, c, e, q, g, h, k, s, t) , mwffimm&trrzTssBt 
(g, a, v, u u p) , *isttii^tt5T^i(s, t, y) , mnm^^m 
m&^ir%T*;m(c^ m) ^/V7$>mRxfT^^mm&^ir%T*;m(D^ n, 
e. q). m&&mmm&m*rz>T$ywt(ji^ k, hk ^M^mwm&m-r%T^;m 
o-u f, y, w) K^mr^b^x^ (mM^m^-rtihT^ym^—^mm^m 

5 (Mark et al., Proc. Natl. Acad. Sci. USA (1984) 81: 5662-6 ; Zoller and Smith, 
Nucleic Acids Res. (1982) 10: 6487-500; Wang et al., Science (1984) 224: 1431-3; 
Dalbadie-McFarland et al., Proc. Natl. Acad. Sci. USA (1982) 79: 6409-13) 0 ^X 

zmmir%~bfrx%z> 0 
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[0059] ^mm<D^coT^ymmmicmwcB(DT^ymmm^m^titz.w:ma^ ~n 

b(DM&\Ztt£tl%m<D^^Xfe?>s<?WtL.X^ 0!lx.fi, FLAG (Hopp et 
al., Bio/Technology (1988) 6: 1204-10) , 6l@OHis (fc^^)$IS#^>&56 X His 
„ 10 X His, 4>7/^>fMM^I(HA) ^ fchc-mycCD$r>T\ VSV-GPCD$r>i\ pl8HIV 
(^IKf>t, T7-tag, HSV-tag, E-tag, SVAOTtfim&mft, lck tag, a -tubulin^ $f>i\ 
B-tag, Protein C (D»f>i-#»^»^^K^ffl1-§r^^-e^§ o 

m&tsit. ^ftKxyfflmzntcM&DNA&m^L^zz-tKxy. m&^<?m& 

MMir^t^X^^o iifB^-ga^J^i-^Triabody, ^.I^Tandem Diabodyte, Flag 

??frm\}£tix\^<DX\ ^(OFiag^^^^t, m>(D^zf^v~£k.n.m&wt 
[0060] 2. ttMM&mm&m zaihrz^^MM±^a^ 

^^W-^T, ffilSAte, TRAILg^fWin vivo^^T, 3i#:£L-aiigL 
TV^^J^gLfCo *i* , — ^Fv(scFv)<DVH^.rA/L^^, 2, l£fcte0mer<Dy 

b1-%^b\Z£mffi(DttW^&M±L&m^Triabody, Mt^, sc(Fv)2<Dy^# 
-~§:$:5-l2-5merlZ.1rZ>~bX\ 4#(Z)^Lj^^^fP{i^Jf^i-§Tandem Diabodygr 

V>SJftS*BJ}a^*|-LT, W^®*&^J^*^t£^Lfc 0 Triabody ^Tandem 
Diabody^«flHi|g! ±(DTRAIL^^f*(Dm-^^jti-S^^ K£<9, TRAIL^f* 

m^b, mm^smfoxmrnu mm^mmir^TNF^^ Fas^^&w 
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TNFg;&fc77VJ — lZ.ttVX-b^ Triabody ^Tandem DiabodyteZfCDtfij&W&Mfc 

[0061] *mmtes &Mi£&M{fc&3<>&>±.&tt. mmz.Ttfh'-i/x&ni&rz 

MmzTtfb—^X&ffi&irZfeft+fc&fcVlbZo Sfc, 0^b<«Triabody#, #l 
ffiW&%MiL&Z<>&<>&i{fc'?2bZ>o $f*L<{i. Tandem Diabody^OfeiigM 

[0062] ^mm(D^m^r^h—^^m^ir^mm^i^<nmmmm,x^^o mmm 

ibbm, mmj&, v^m, rmmv^m, ^m^mm, mmm. n 

^nmm. ^n^mm. #pm&, &t*g, smm. mmnm^±&m. 
, m&mm. m^m, wmm. mmm, zzomm. momm, ^n^mm 

mm&m. imbi, wmmmm. nmmmm. mm^ wm&m, #s 

[0063] ±mi.(D(3)-2^m^XTRAlL^m^Mir^^^t^m^^^Xm^<ti^, 

&fom^ttir%i&ft^kttW.&{¥}&ir%^b&X%Z> 0 
[0064] 3. fi&£^riif±£3lI2Zgk±£if 

[0065] ^mmntfy^u^hi*, &fc&mB*x.¥m^miz£Q2&&&-&z>Ek\z.&.m 
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^Vif— '/^ySf (Sambrook et al., Molecular Cloning 2nd ed.(1989) 9.47-9.58, 
Cold Spring Harbor Lab. press) te^f^K£<%abtl1t8Lffi-T?&Z> 0 'M^W^Tif 

^bftglifrXl^ /MVy^V-t?— i/al<&<Ditt£&&M%.t£* 42°C, 0.1 XSSC, 0.1 
%SDS<D4kflr, 0*L<i25O < C, 0.1 XSSC x 0.1%SDS(D^#T?tT5o WftUVN 

y^yh/^tiifMitf, 65°C, 5xssCRt«).l%SDS©^fe#-e?5fe^S^f5, r. 

^^#«u,B^^#^^i-^^^JilE^#^i^#^hy^^v'-^ 

[0066] ^ib^:/W^if-^3>t£#T^^ 
[0067] 4. d^gn 

^iwo^t^— W\ ^Ko^y^^w^K»^iA^-CV^K«9^oj;5^ 

JM109, DH5 a „ HB101, XLlBlue) ftif-e^i^tf 

•^r^SMMi-^^^^, ^J»M-Cit(6$tt5^«>©rorijSrt)*>. $e>fc7gf«Eifc* 
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— „ pUC%ks<?¥—, pBR322, pBluescript, pCR-Script7&if^^(-f -gf^ 
cDNA(Di^y>a— mb^r g ftj£Ufc#£\ _h|E^<^— Oil:, fljfctf 
„ pGEM-T, pDIRECT, pT7^if ^^|f 

[0068] «0J!(d-<^-^lt«, ^m^^— ^ffl-e^o ^:II0-e 

^&>5 0 #^JM109. DH5 a , HB10K XLl-Blue^if (D^MMb^tzM^ 

lacZ7°n^— (Ward et al., Nature (1989) 341: 544-6; FASEB J. (1992) 6: 
2422-7) % araB^n^e— (Better et al., Science (1988) 240: 1041-3) , RTfTT? 

pGEX-5X-l (Pharmacia^) „ TQlAexpress system! (QiagenM) „ pEGFP, ^fctepET( 
Z.(Dm^. m^EXttl RNA^y^7— ^l§mb-CV^BL21^W*bV^if^^(f ^ 

[0069] *7C, iZtt. #V^^h*&m<Dltlb<Di/y^Sl&m&i£&frX\t >Tt> £V * 

£\ pelB^^/Vga^lJ (Lei et al., J. Bacteriol. (1987) 169: 4379) &tizm~$~tl&£\< A 

—iyB>m^m^^xn^t^x^ 0 

[0070] ^LTte, U$$LW}VO&te<Dm&,'<?#— (pcDNA3 (invitrogenM) 

„ pEGF-BOS (Nucleic Acids. Res. (1990) 18(17): 5322), pEF „ pCDM8#) x Ma&M 
SfrteMG)^^^??— (TBac-to-BAC baculovairus expression systemj (GIBCO 
BRL$0 . P BacPAK8^) , ffiifc&3fetf>3&^<^— (pMHL pMH2#) . Uj^^/K* 
fcte<DZ&1&<?#~-(pHSV^ pMV, pAdexLcw^h l/hn<^/K*^^c^3£^<^ 

— (pZIPneo^) % W^M&M?)^^^??— ( TPichia Expression Kit J (invitrogenM) s 
pNVlU SP-Q01#). #MMtote(?>26&.'<?*— (pPL608. pKTH50^)^ffli~§ 

cHomsfc. cosmic. MmTmffom<vmmmf&x<Dmm.&nftb\^frM&Kfe 
, mi&ftxmm^%fcib\z. l &mtf:y p tt—?—bvx, 0yx.^sv4o^°n^— ( 
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Mulligan et al., Nature (1979) 277: 108) N MMLVLTR^d^— , EF1 a y°n^— 
(Mizushima et al., Nucleic Acids Res. (1990) 18: 5322), CMV^n^— 

5£^J^1-3^<D»fc^(m«\ mM(tt^^», G418Jfeif) i^iWJSiJ-e 
£&£5&»MttMfim ^-t-tbfi$e>^0*bv> o r©J;5^«H*Sr^rt"5^ 

£LTf3\ pMAM, pDR2, pBK-RSV, pBK-CMV, pOPRSV, pOP13^^ 

[0071] &£>fcU itte^£^#J^3£5i£*, £>o, M^O^^^tf— ifc<D*ii|ig£ 

ovtYnmrny???—!? (dhfrm^^t -r^-^- (pchoi/^) ^iAL, 

DHFR^^PlS^T^^hhl/^r-fe-h (MTX) ^TW^r^-hi^^-J^ 

las, sv4o 7ffim&mmir%mmT&^&fc±im^cosmj&&m^xsv4o<Dm 
wmu&n^^z- (pcD^^f) ^mmwrttm&mfhfoZo mmm^ut 

LTte, *f-, ^y^/V^ TtV^/W*. !?V/^ 0 P- 7T>^7^(BPV)^(D 

^?S^^-fijg^— #-£LT, T5/^y=3^Kh7^^^7-if(APH)it{^ 
(Ecogpt) ^tKn^^B^^* (dhfr) «fc^-#£r^tpr bftXZZ 

o 

[0072] 5. ^m&iai^ tlMiMfflv^aM^ 

in vitro^itRn vivo<DM^Jh^^> 0 in vitrcXDM^^LTte, K^tM^S 
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jfa&m-fbtiZo mmms^tvx^ mfimmm, 0ax.fi. choo. e xp . Med. 

(1995) 108: 945) , COS, 3T3, v, BHK(baby hamster kidney) , HeLa, Vero 

m%.mmj&, m^T^^y^^^mUmy^We et al., Nature (1981) 
291: 338-340) , RXfiMi &Mfi&, 0ax.fi. Sf9, Sf21, Tn5 &ffl&£tl%> 0 ^$&m<D#i 
fc(D$&mZ.$o\^Xn, CHC-DG44, CHC-DX11B, COS7^aj^, BHKM&fiWMK 

&&ut\ m±m^(D-<^—(DmAi^ 0ax.fi. v^mx^yv^m. deae^ 

Xh9>&:, jJ^^r^yfV^y— -ADOTAP(Boehringer Mannheim®!) £rfflV>fc^7&, 
[0074] mmmmtVXi^ A!*.}*. -^T^-^#^(Nicotiana tabacum) S5fe(D|0J3S 

Saccharomyces) M^#ffl^(i^^^^^^^*"fel x l^v /:::c (Saccharomyces cerevisiae) , 
1^5/^7 n^ir^./K^-<(Saccharomyces pombe) #) , Fllx.fi. T^-^/V 

=¥71^ (Aspergillus) JS»&fflfl& (T^-^/V=¥/V^ • — # — (Aspergillus niger) ^) ^ffl V ^ 

/ts &'sm$L%k&s&%)xfo<9, ^mm(D^m^com^tL,xmmx^ 0 
[0075] j^M^^ffli-?)^, mm^fflv^^^&^o mmm^t\^x^ ± 
&(d±mm(e. coio f^nx-c, ^mn^m^m^m^htixm, ^mm^in, 
fcm$nzmmx%z> 0 

[0076] «0^(D^t^»^ffiv^T^J^:^*:«^i-s^, #3&w<^#&=— K-t-wy 

^u^^^^m-fxw mm&. ^<Djjm^^xftyz.bfrx%% 0 m 
xfi, mwmM&m^tisfz.m^, t^mmt^x^ 0aa.fi, dmem, mem, rpmh64o 

, lMDM&@imir%-b&X%% 0 FBS, WJMlk?t(FCS)#(Djk?t#^ 

(d^w*lv\ mmfe, mn. ^3o~4or^i5-2ooB#fmTV\ ^m^zxm 

[0077] — in vivo^y^:7W^S££-fr33l£LTf*, 0ax.fi, 
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[oo78] Wi®i&4&mirzm&. mfimmm, m^m\^m^.mm^o mimmmtux 

tt\ -Y*c. y*$, fc^S^ ^V^SrffiV>5^^dS-C#S(Vicki Glaser, 

SPECTRUM Biotechnology Applications (1993)) 0 HfifUgK^^ffll ^*§-£\ h 

-^^-^^^^^bt^iV^Ebert et al., Bio/Technology (1994) 12: 699-702) 0 
[0079] #»W©*rL#^£$*3Sm£Urtt, mtf#^£fflv^r£/$n?#3 0 

#3(Susumu et al., Nature (1985) 315: 592-4) c 

[0080] $ib^, mm&*&w<D$iftim$iiz.tizmirz>m&, m^^^m^^tmx 

ffl^W— , #UxJipMON 530^if AU ^<D^9>—-%:T?xxrt9*ryi}j>>.y?7? 

(Agrobacterium tumefaciens) CO cfc^ft-^^yT^^Ai"^ Z.<D/<? i rVT 
Sr^-ta, ^^T^-^#^(Nicotiana tabacum) &Og$fe£ii% 

M£Vf$fW,<D#ii$%:^Z)Z.b&X*%Z>(Ma et al., Eur. J. Immunol. (1994) 24: 131-8) 

o 

[0081] Z<D£5\z:VXnbti1z&tttte. m^faft&ftteMB&ft><MM. %m£blfabm 

mu mmmmwxi%-fmftt\,xmMir%z.ttfxiz% 0 wtoim. mmi* 



WO 2005/056605 



31 



PCT/JP2004/018507 



. mm, mmttm. mmmm. mm. ^ttm. sDs-^yr^y/vT^R^/Mt^ 
ku mm&mmtmm. mm. mn&^&m&mi. m^t^rm^^m. mm 

irZ>Z.b&X%% 0 

n-^Y^y^—^ti^^fhfh^ (Strategies for Protein Purification and 
Characterization: A Laboratory Course Manual. Ed Daniel R. Marshak et al.(1996) 
Cold Spring Harbor Laboratory Press) 0 Z.fhh^n^Y^y-y^—^ ffifctrwh? 

yy^-~, ^x.^hplc, FFLcmowmw-^Wyy-f— &m^^xn5z.b&x%% 0 

Z/Gjjy&ftm-f btlZo W*.t£. ^W^A^fflV^c^T^LT. Hyper D, 
POROS, Sepharose F. F. (Pharmacia^)#^)S^(f hf^bo 

[0082] $m &o£cc, %iVf(Dmwk my \mim km s*se w^bs^ «r«MB s^sr t 

BNff £LTri, Mx-ft, hU^i/ls, ^M^S-C y^/K^K^T 0 ^— -E\ 7°n^ 
StWott)j;V\ fct, ^ISWtCtt, ^iTRAIL^f^f^^^i 2 , mo 

[0084] m<&3mft&±<D^mmxmzm%:&tiT , v ^&3^#^fco-obj;v^ #i 

X.^TNF FamilyCO^^#:^#(f 5^i:dS-C#5 0 TNF Family(Dg:^^:^bT«, 
p55-R, CD120a, TNF-R-I p55, TNF-R, TNFR1, TNFAR, TNF-R55, p55TNFR, 
TNFR60,CD120b, p75, TNF-R, TNF-R-II, TNFR80, TNFR2 , TNF-R75 , TNFBR, 
P75TNFR.TNFRSF3, TNFR2-RP, CD18, TNFR-RP, TNFCR, TNF-R-III.OX40, 
ACT35, TXGPlL,p50, Bp50, CD40.FAS, CD95, APO-1, APTl,DcR3, M68, TR6, 
HGNC:15888, NHL, DKFZP434C013, KIAA1088, bK3184A7.3, C20orf41,Tp55, 
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S152, CD27,Ki-l, D1S166E, CD30,4-1BB, CD137, ILA,DR4, Apo2, TRAILR-1 
,DR5, KILLER, TRICK2A, TRAIL-R2, TRICKB,DcRl, TRAILR3, LIT, TRID,DcR2, 
TRUNDD, TRAILR4,RANK,OPG, OCIF, TR1,DR3, TRAMP, WSL-1, LARD, 
WSL-LR,DDR3, TR3, APO - 3 , D R3 L , T AC I , B AFFR , H VEM , ATAR, TR2, LIGHTR, 
H VEA,TNFRSF 1 6 , p75NTR,BCMA, TNFRSF 1 3 , AITR, GITR,TAJ-alpha, TROY, 
TAJ, TRADE,FLJ14993, RELT,DR6,SOBa, Tnfrh2, 2810028K06Rik,mSOB, Tnfrhl 
t££&mf %^b&^% 0 (i^TNF FamilyCDS^f^J^ HUGO Gene 
Nomanclature Committee tcl^V^^C}^ tumor necrosis factor receptor superfamily, 
member 1A » tumor necrosis factor receptor superfamily, member IB % lymphotoxin 
beta receptor (TNFR superfamily, member 3) ^ tumor necrosis factor receptor 
superfamily, member 4 » tumor necrosis factor receptor superfamily, member 5 ^ 
tumor necrosis factor receptor superfamily, member 6 ^ tumor necrosis factor 
receptor superfamily, member 6b, decoy , tumor necrosis factor receptor 
superfamily, member 7 » tumor necrosis factor receptor superfamily, member 8 » 
tumor necrosis factor receptor superfamily, member 9 ^ tumor necrosis factor 
receptor superfamily, member 10a ^ tumor necrosis factor receptor superfamily, 
member 10b ^ tumor necrosis factor receptor superfamily, member 10c, decoy 
without an intracellular domain ^ tumor necrosis factor receptor superfamily, 
member lOd, decoy with truncated death domain >> tumor necrosis factor receptor 
superfamily, member 11a, activator of NFKB ^ tumor necrosis factor receptor 
superfamily, member lib (osteoprotegerin) N tumor necrosis factor receptor 
superfamily, member 12-like ^ tumor necrosis factor receptor superfamily, member 
13B N tumor necrosis factor receptor superfamily, member 13C N tumor necrosis 
factor receptor superfamily, member 14 (herpesvirus entry mediator) ^ nerve growth 
factor receptor (TNFR superfamily, member 16) ^ tumor necrosis factor receptor 
superfamily, member 17 , tumor necrosis factor receptor superfamily, member 18 N 
tumor necrosis factor receptor superfamily, member 19 ^ tumor necrosis factor 
receptor superfamily, member 19-like ^ tumor necrosis factor receptor superfamily, 
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member 21 , tumor necrosis factor receptor superfamily, member 22 „ tumor 
necrosis factor receptor superfamily, member 23 N ^rCDfe ffiXWM&tl~C\/ N 5 C ) 
[0085] tot^ltt, TNF Family^fM£tf\ 3mfo&>±<Dg:&mz.tt1rZ$ifcfr£ 

, Triabody^Tandem Diabody&i?) -efc5^£#W*U/ \ 

*lXf23*ftre&5 0 
[0086] 6. l£3&feftBfefl8 

mm, $m&. Rtmm. mmMm^±&m. i&mm, m&m. m±mm, 
mmm, mmm. %£?mm, B&mm. ^n^mm^m, ^n^mm, m 

mmm, wmmmrn, nmmmm, m^m, wm^m, wmwm, w$tm%m, m 

[0087] X, TNF FamilyS^ffcte:. Crohn^f, Behcet#§& W^^tt^S (TNFR) ^'gft 
IHfipy^-^^- (TNFR) , ^#tt^y h-rh-^ (BAFFR) ft£f(D g B^S^m^-P 
^LTV^~£/^ib;hrCV^(D-?\ #l#:/^tnf Famii y g:^f;fc^f$-e&5 

[0088] ^0^(D^;^is^m^^ffiv^a^^«. ^n#^^o^fe-e^j^i- 
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mmm, ^mm&m, ^mm. mm&k ^^/k mmn. m<&mtzztm 
[oo89] aif©t*©iiMfe(iMfflif*©j:^^^/^ffl v ^xmm^mmm 

h80 (TM) , HCO-50^) Sr^fflLTtiV \ 

[0090] ^w^gissm^rau p jst^-xvu^foZo mx.&. t&mm 

, »i*i&jh\ mm^m. mm^mt. ^rmm^HKx^^tc^mm^ 

##:mikgfefc«90.0001mg^^lOOOmg(Dt5Ht^^-r^-^^nrt^-e^o 

fl);tf^ m#fc/c9o.ooi— looooomgcD^-^mt-r^thx^^, ^mmn^tih 
(Dmm^-r^hmm^ti^h<Dxw^\ g^i&tfg4^ii, 
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[0091] *fc, ^g^MSO^M, ^rom^lS^^^m^^^-C^J>fb«r^ 

^D^ffijK^tt^^tl^tl^^lTRAIL^^^^lb^TV ^^^^ (Buchsbaum et 
al., Clin. Cancer Res.(2003) 9: 3731-41) „ fc^t*UWtBj£ ! Vllfo£Z> 

% 0 *&m<D&ftkm&t*tx&m£tiz>mmf&&t*. &cftRxfmm&&<?>m&. 
&mmzti~r. mv&^mmz£v&^tizh<DXhtv&m&ttxi^<Dmmm 

t£&*wmmz&\^x$\m£nfc±x<Dftn&ffixm^ &mkvx*mmwK 
[oo92] j^t, ^mmmmm^xmm^nmi-^K ^mmn^hmmm^xmm 

ZtiZ-b^xfetew 

1. Diabody, Triabody, Tandem diabody^o <£tAVhole lgG$&?%<<??— CO*^ 
1-1. Diabody^?!,^^^— COM^ 
ffifo&mmm. Stt^tt^lfffii-^Diabody^fr^b-C. #fF(WO 02/094880 Al) 

Kmm^mnm t-s^v ^x^mmimm^Mi.tcKMTRm^i^m^tco 

M§(*J^iMi&kVXn, WO 02/094880 Al^ gS?iJ#^-: 32(D^SS£?IJ81# g (D 
T^f^y (A) ^497# g ©Tf-^A) ^(Die^J^fflb^o rtL^^M®^ 
^/VgB^J^^-^tv^o M^^i^LT^ WO 02/094880 Al*. IE^iJ#-^:34 
<£>^SIE^J123# @ CD^T^^(G)^fb443# g ©7f (A) ^ia^J^SfflL 
fc 0 ^^/VBB^J^^V^^ft:(DgB^J^fcS 0 
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[0093] tftfrBf^Sr^— K*t-«at^Wf>H-r±, ^T^#^^ifV>-bfc 0 &&s<99<- 

m^EcoRm£X$NotmWM&U*tf1)\\£frhX\< >5„ EcoRIfgeiga^J t-^cV ^Kozak=J 
>-ir^i^-^ie?ljCCACC, ^V>T^^^-/He^lJ^-a tpM^nT^^S^ie^J (Heavy 
Chain Variable Region; VH) „ $b^Gly-Gly-Gly-Gly-Ser(E^!l#^-: 10)^b&35 
mer(DV^JJ—nZ$U>ttM£tlX\;^ 0 Z.<D]»i3— Sr=— Ki-^DNA@a^J{*5'-GGT 
GGA GGC GGA TCG -3' (ga^!j#-^ : 9) X°&>%> 0 £*UqfefcV ^T^^/Vga^J^* 
^V^^RT^'pJ^ga^lJ (Light Chain Variable Region; VL) tf*jgjj£U ££>^fc°h— 
^^^Flag (Asp-Tyr-Lys-Asp-Asp-Asp-Asp-Lys/ga^lJ#^- : 1 2) (Dga^lJ^M^P^ 
*l/TV>5 0 Flag^— Ki-^^^ga^lJ«5'-GAC TAC AAG GAT GAC GAC GAT 
AAG -3' (IS^J#-^:ll)-efe§o ^rL-C^h5/^K^20S^b, SiH-NotI§« 

ga^ij^#*n$tL-cv^ 0 ^ifV^^tL/cDiabody^— K«^sga^j^ga^j#-^-: 1 

[0094] ^(DDiabody^ft^— K«^ffl^J^j^i-§fcfe f31^f+12^:(D^^-yrf 
DNA£t£ffUh 0 ^fe^ir^ga^iJ^T^-fe^ga^J^)^^^, S$^79i&^ib 
103*^^fc3 o ^fcTir^y^^ ^W^\^W^~SL\ ^C^W^mm^ 

ga^ga^w^-: i4^^ga^ij#^-:25(^i- 0 ^^ga^j#^-«j^T^^^ffl 

V ^^y^DNAO^ ffit£XT<D ^MfciS : 

ga^lJ#^-:14;Sl, 

ga?iJ#-^:15;ASK 

ga^lJ#-^-:16;S2. 

ga^lJ#^-:17;AS2, 

ga?lJ#^-:18;S3, 

ga^lJ#^-:19;AS3, 

ga?iJ#-^-:20;S4, 

ga^lJ#-^-:21;AS4. 

ga^lJ#^-:22;S5, 
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ga^J#-^-:23;AS5, 
ia?lJ#-^-:24;S6. &>£X$ 
ga?iJ#^-:25;AS6 0 

[0095] r^^-^^y^DNA^oV^-C. *-f , 3^^^^Tir^y^^fofc 0 T 

1) ^3. — ~7*A : ■a'f^DNA S1*5J;I^ASK 

2) ^3— ^B:^$cDNA S2:&J;tMS2, 

3) ^— ^C:-^^DNA S3*oJ;tMS3, 

4) ^ol— ^D:-^^DNA S4*o £tMS4, 

5) ^3— ^E:^^DNA S5:|oJ;tMS5, MtH^ 

6) ^3— ^F:-^^DNA S6*dJ;IFAS6 0 

&^=L—y*\C ^g-^^DNA{*40 pmol-f o^PU ^r^l^^t^dATP, dGTP, dTTP 
„ dCTP^ ^250 ix M-^tfdNTP mix, 1 XTaKaRa pyrobset™ DNA Polymerase/^ 
~7y — N *5it^l.25^-— 5/h(DTaKaRa pyrobset™ DNA Polymerase^-g-t?25 n L©S 
foMm&MW-'fz.o #^3— y*&-9—' ^/HH^^ Gene Amp PCR System 2400 ( 
PERKIN ELMER) (J^T^>i"^"CC0SJ^^*5V^-C^(Df— ^Kffl) K 

ir^hbfc 0 94°C[CXl^COm^n, 94°C, 30#;72°C, 30#d^^§i^^/^5f- 

-r^/Hf o7c 0 ^^isgT-fe^y ^7\^^~zr*&mm\Jk. ■. 

2)^3— :/2 : ^-3— ^B*5 J;t*C0>KJ2i^'fcK 

4)^3— ^4 : ^3— ^E*5 J;OT©SJiS01fco 

#^3.— ^CfeV^T, ^fjM^lO m Lfo^L, 1*— ~C94 
°C^Tl^ra^^tt^To^, 94°C, 30#;72°C, 30#^&£1M^/1^51M^ 

1)^—^1+2 : ;/l*5j;tf2<DKJ&0$K tt/i- 
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^Tl^^tt^Tofc^, 94°C, 30#;72°C, 30#^ib&31M^/^51M^/V 

[0096] ±|B3^Pi<DT-fe^y^^^V^PCR^fTofCo r<£>PCR~ete^— ^2^m 
mVfCo 1* @ <D^— ^(^a— ^H){*. ^^—^1+20^0^5^1 M L, #40 
pmol^^SB^^— KMTR1 HI (gfi^J#-^: 26) 3o£LFKMTRl H2 (BB^J##: 27 
) , dATP, dGTP, dTTP, dCTP#^ £250 n M^tpdNTP mix. 1 XTaKaRa pyrobset™ 
DNA Polymerase'^:? 7—, MlM£2.5^~s>b<Z>TaKaRa pyrobset™ DNA 
Polymerase^ t?50ju LcDfcfomm&^&o h^^f<D^-^—y\^—^LM, ^ 
— :/3+4(DMJ&0^£rl ju L, #40 pmoKD^fR:/^-^— KMTR1 LI (@a^lj#-^ : 28) 
*5J;TJ*KMTR1 L2 (BE#I#-^: 29) , dATP, dGTP, dTTP, dCTP#^ £250 m M-^tr 
dNTP mix, 1 XTaKaRa pyrobset™ DNA Polymerase' V^r—* ^tX^K2.5^=-yh<D 
TaKaRa pyrobset™ DNA Polymerase^?? 50 n \JT>WfcWfcfc&tSe 7'H4o 
«tr5LSr9— ^r/HM^— -e94 c C^Tl^ra(0^ttic:#b^:m. 94°C, 30#;72°C, 

3o#^ib&&iM^£3oiM^Mfofc 0 

[0097] _hiBPCR-e#fc0*f£HS, ^r^^tt^T^^^i-T-fe^y^^^T^PCR^ 

#2.5 ju LTo^&nU dATP, dGTP, dTTP, dCTP#T £250 ^ M^ifdNTP mix, 1 
XTaKaRa pyrobset™ DNA Polymerase' V:?X— , *5J:t52.5a^yh©TaKaRa 
pyrobset™ DNA Polymerase£rc£t?50 ju L<D,Kj£?§^£lfilMLf' 0 £*USr!J— vvHJ" 
>f*9— T94 < ClirCia , tf>3Et£©gK 94°C, 30#;72°C, 30#£^&£1M^/V£51M 
^MTofc 0 ^K-2cpfd, ^—^KX^fcfcfomyHl ix UZ.40 pmolT O 

©^SP^-Y-v— KMTR1 Hl(Ba^J#-^-:26)*3j;t^KMTRl L2 : 29) , 

dATP, dGTP, dTTP, dCTP#T £250 ix M^tfdNTP mix, 1 XTaKaRa pyrobset™ 
DNA Polymerase'^:? MOT£5^^h<DTaKaRa pyrobset™ DNA Polymerase 

94°C, 30#;72°C, 60#^fb&3lM^/V£30lM^/HTofc 0 KJ£j»£ 
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tiJU QIAquick Gel Extraction Kit (QIAGEN) "ClfilfiKUfco m^Wr^WM^ 
EcoRI*5j;tJ«NotI-e^^b^. QIAquick Nucleotide Removal Kit (QIAGEN) "TrftML-Tc 

P CXND3^AU ^^gB?iJ^^bfc 0 @ Woga^iJ^o^^^K^ 
pCXND3/KMTRl#33^^ Lfc c 
[0098] 1-2. Triabody^il^^— (DfSil 

JGfcU ^^3^^^^^i^^^Triabodyi:bT^|gb5S^i!^^:m^^ 
#ft^$;TlTV^(j. Immunol. Methods (1999) 231: 177-89) Q ^^##1^, 

TriabodySrffftffiUfco #TriabodySr#tJE^*f-5scFVSrScFvH2L % ScFvHIU 33«£T/ 
ScFvHOL^^ Lfc c #Triabody^5t-t"^7t*(D^m^<^^-^T^J:5^*^ 

[0099] 1-2-1. ScFvH2L(D«^ 

Diabody^JS^^^— pCXND3/KMTRl#33<Dy^— f|S^(Gly-Gly-Gly-Gly-Ser 

SrfflV , »-C*i(B$tbfcBf>H* t t , ©y>'*— ^Gly-Gly(D2 merto£5J;5&:/ 
ScFv-2S (ga^lj#-^- : 30) *3«i;tfScFv-2A (E#|#-J§- : 31) £t£ff bfc Q Sfttf* 
fcBgbTM:, pCXND3/KMTRl#335rft^^bT, KMTR1 HI (ga#l#-i§-: 26) t 
ScFv-2Ab(D%£&fr^£, RXF, ScFv-2S^KMTRl L2 (ga^(J#-^: 29) bX-^tl^tl 

pcr^Ht o-c#t>^2o<Z)8ffJt^^ sv ^^Mtt^oTTir^Vv-etrS £518 

[0100] ^"a— ^2-l-Ctt % ^50 pmoKD^^f^— KMTR1 Hl:*3j;tJ ? ScFv2A£r#Ctf>,KJiS^ 
t(^Tl-2., l-3-2.^oJ:t^l-4-2.(DlI@-e^PCR^^^^) t-»lUt:§| 
M^LTIOO ng<DpCXND3/KMTRl#33, dATP, dGTP, dTTP, dCTP#>* ^250 u M 
-^•tjpdNTP mix, 1 XTaKaRa pyrobset™ DNA Polymerase/^^^T^-, ^^Xf^^yY 
COTaKaRa pyrobset™ DNA Polymerae-H^tf ft>i&W£50 n L<DR)&Wl&.o ^COPCR 
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30#;72 C C, 60#5^&31^^/l^30lM^/l4To/c 0 ^j£^#»£l.2%T^— 

^vv*^»)-e^iitu i^(Di^--rx4oo bp^iff^^w^-^tiiu QiAquick 

Gel Extraction Kit (QIAGEN) X%nWk\-Ji. 0 
[0101] ^-sl— ^2-2"ef*#50 pmol<Z)^7^^-ScFv2S*D it^KMTRl L2£PCRRJ£^IK 

[0102] y*2-m£Xf?-^— ^2-2(D^tl^tl<DECJ&MMfrbmfrm^DNAm}fl-Z 

Tl-2.(DJSg tp\ T-fe^X/HgMW^) ^MlUfc:dATP, dGTP, dTTP, dCTP^§- 
^gr250 ^ M^tPdNTP mix, 1 XTaKaRa pyrobset™ DNA Polymer as y7 T~ , 3o 
«£U?5^-— s/|>(DTaKaRa pyrobset™ DNA Polymerase^ ti>^^^S50 ju L(D^J^ 

94°C, 30#;72°C, 60#^^^§f--r^/V^5^^/Hf V^Tir^/VLfc 0 £tbKBJ& 
fffi&lZ, ^§-0.5 ju LCD100 n M(DKMTR1 Hl:}3«tU«KMTRl L2£r^&nU 94 < C-C1#<£> 
^t£Ut^ 94°C, 60#;72°C, 60#^^/^5^^^30^^/Hf V^i|»g^f o/c 
o SJ^0^^1.2%T^fi3— ^M^-e^iU S 6«J<D^X800 bp(Dif^Sr 
y/^fe§I?)tilU QiAquick Gel Extraction Kit (QIAGEN) TfiljRJUt, ¥tMWc$r 
Jt ttfM l&BMf EcoRI*3 ±T*Notn*?BteU ^feffilj K#^EcoRI*5«ttmoU-e|HSb 

X7^K^pCXND3/KMTRlScFv2^^LfCo 
[0103] 1-2-2. ScFvHlLCDffl^ 

ScFv-lS (@B^IJ#^- : 32) 3o £t^ScFv-l A (BB^J#-^ : 33) £\ Diabodyfg 
^■<<V$— pCXND3/KMTRl#33(Dy^— (Gly-Gly-Gly-Gly-Ser/gE?lJ#^- : 

io) «r£t?ffi#«r!fctf £5 ^'MVW-fXU i^ztt&r?*?^— £fflv >Tif ij"g 

S^Bf^wy^— lft5^Gly£&5J;5KfhUb 0 pCXND3/KMTRl#33^#|^L 
"t\ KMTR1 Hl(ie^lJ#-^:26)i:ScFv-lA, RtFScFv-lSirKMTRl L2 (BB^!I#-^ : 2 

9) (D2ia<DX^^— <Dm&fr^ti^tix*pcR&ft<>x%bti&m}T-m±&. s 



WO 2005/056605 



41 



PCT/JP2004/018507 



[0104] ^-a— ^l-lT?r± % ^§-50 vmo\<D-?7^— KMTR1 Hl:}3j;tJ ? ScFvlA£PCRSJ£3£ 
^^BU -^/HM^— -e94°C^ri^tt$^c#, 94°C, 30#;72°C, 60 
#^&31M^/i^30lM^/HTofc 0 KJS04&i*1.2%T;tfn— ^/UMl? 

#SiU g #J<£>1MX400 bp(Dm}f&Sf/^fah$}<9lilLs, QIAquick Gel Extraction 
Kit (QIAGEN) -CmMVfCo 
[0105] =3-=l— ^1-2-C}*, ^§-50 pmoKD^^^^-ScFvlS^oitJ^KMTRl L2^PCR^J^^ 

V^t>PCR^TV\ g W1MX400 bpfDWtft&mmistlo 
[0106] ^-^Vl:|oJ;tJ^^-:/l-2<D^;ftrm^ 

£5 fcT-fe^/ViJS «fctfti#gLfc : ^1-1*5 «tt^^a— :/l-2^£>#fcDNA 

i^— -r/HNT^— -C94 c Cic:-Cl^ra<^^tt^#b/cm, 94°C, 30#;72°C, 60##> 

100 n M<DKMTR1 Hl^oitl^KMTRl L2^^*PU 94°C, l^f^^feHf V\ 
-C94°C, 60#;72<€, 60^d^5&5^^/VSr30i^^/WfTV>Ji#gSrfTofCo MJ^M 
«bttl.2%r^fi3— x^tMtit^iL, gift(Z)lMX800 bp©Wf^-Sry/i^6^ 
WffiU QIAquick Gel Extraction Kit (QIAGEN) tmmUto 5|tMUt$r>t£$lJPg 
Sllff EcoRIfe «£ TJ*NotI-C$B>f fcU f-tbm ffl&^EeoW&£Xmotl^fflgZUtft&S<? 

P CXND3f£#AU if>t^*IS^J^SLfco g WoE^Srto^^KS: 
pCXND3/KMTRlScFvl Lfc 0 
[0107] 1-2-3. ScFvHOLCDfit^ 

■^74^— ScFv-OS (@a^lj#^- : 34) *5 it^ScFv-OA (ga^lj#^- : 35) ^ N Diabody^ 
pCXND3/KMTRl#33(DU^— (Gly-Gly-Gly-Gly-Ser/ie^lJ^-^ : 

io) sr^trta«s*JEtpj:5 i^ywu fr^tih<D-794^—&m\^xmm 

ZtltimftKWr^lJ— &i£i£^^£5&ffirVfco pCXND3/KMTRl#33£i#Mi:L 
T\ KMTR1 Hl(ga^J#^-:26)^ScFv-0, ^.tFScFv-OS^KMTRl L2(ia^lJ#^:29 
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[0108] ^-sl— ^§-50 pmolO^^— KMTR1 Hl&iT^ScFvOA&PCRRJ^ 
?fc»U ^/H^--r^--e94°C, l^M^fofc^L 94°C, 30#;72°C, 

6o#^&&im^/^3oim^/Hto/co ra^#/tei.2%T#n— ^-yvvs^jctb 

-C^^lb. g ^CO^X400 bpON^^VV^^ttlU QIAquick Gel Extraction 
Kit (QIAGEN) Xmm^fCo 
[0109] ^0-2-e«, ^§-50 pmol(D^^— ScFvOS^it^KMTRl L2^PCR^J^^ 

mi-muu mmo vLtf^xomm^t^ ^—zfo-itmmz. ^—^0-2^0 

V NT^PCR^frV^, g #J1MX400 bp(D|f)i-?:ilL/c 0 
[0110] ^0-l*5j:tF^3.— ^0-2(D^th^th(D^M^h^fcm^DNAWt>i^: 

0- l^oJ:^^— ^0-2^)^#fcDNAif>t^l ix Li* o»Lfc 0 'O^^JS^ 
Sr^— ^/HM^— Tr94 0 C^Tl^«£^fcfL 94°C, 30#;72°C, 60#7^ib&3 
ih^r^/^5^^/HfV^Tir^/V^To/c 0 ^tUClOO n M<DKMTR1 Hl&iLF 
KMTR1 L23r0.5 J u LT olJ]PL, 94°C-ei5><^ttWcm, 94°C, 60#;72<€, 60# 
^&£1M^/V£r301M^MTV ^it*S^Tofc 0 KJ^S^«1.2%T^fn— ^/VM, 
MMWiX^m^ g WO1MX800 bp(Dir>t^V^fbi2J*9mU QIAquick Gel 
Extraction Kit (QIAGEN) X^M^t'o *tMb/-®f>H"^ffjlJRS^^EcoRI*Dj:t^NotI-e 

wxyf(Dm.mnm^^fc 0 g ^^(Dia^ij^o^ 7^5k^pcxnd3/kmtris c fvo 

[0111] 1-3. Tandem Diaboody^Ji,^^^— <D^Wi 

1- 3-1. Tandem DiabodyO^ifV^ 

^^Mbfcsc(Fv)2^*5v ^t, ^<d ^immw^v^—^mm^T^-o-rtn-f 
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^$^TV>^ (Cancer Research (2000) 60: 4336-41) 0 

rr-C^, sc(Fv)2<Z)Br^^^^<D3o(DlJ^— 1>K 5 mer, 12 merS.U?5 merOjlR 
t-#^$^sc(Fv)2^ifV^Lfc 0 Aflctfjfcfct, 12 meroy^— ga^lJ^bT, _h 
fE|g J S 1 ^fEi4(Z)SLia^lJ(Arg-Ala-Asp-Ala-Ala-Ala-Ala-Gly-Gly-Pro-Gly-Ser/ie 
$m-%-:36)&UmLs, 5 mer(Oy^— iL-CGly-Gly-Gly-Gly-Ser(ia^lJ#-^-:10) 

&mmLstc 0 nm^fc^?—^—F£K%T*;mmmfeT^;^m^)\mz. (vh 

^>^/Via^'J)-(VH)-(5 mery^— )-(VL)-(12 mery^TJ— )-(VH)-(5 mery>" 
) - (VL) - (Flag^) - (^ih^K^) Trfc^o 

[0112] ^(Di5^sc(Fv)2^— K-r^DNAif>i-^#§fc>6^, l-l.^ML^Diabody^Jg, 
pCXND3/KMTRl#33^ftM^b^PCR^f ofc c PCR^£*9, (VHv^*?VV 
SS^J)-(VH)-(5 mery^— )-(VL)-(12 merVl/JJ — 69 — $|5) §r=3' — K*f~<5DNABfr 
Yx^sf^/YU RXI, (12 mery^— §P)-(VH)-(5 mery^TJ— )-(VL)-( 
Flag^) - (jfet-it^KX) Sr=«— K^-«DNABf>i-79^^h2Sr#feo rtib2o©77^ 
^h£:12 merOy^— rt^#^i-5SmaI$IJPS^^miiBa^J^flJfflbTiS^i-^r 
^lcj;!9sc(FV)2Sr=x— KfSDNABfjtSrflllKU^, 

[0113] 1 -3-2 . Tandem Diabody Offing 

KMTRltanA(ga^(J#-^-:37) f3\ DiabodylS^-^^— 
P CXND3/KMTRl#33(DVH(D^S^/N^^y^VX-r§ga?IJ^^c<SmaI^f^ia?IJ^ 
■£t?12 mercDy^— la^lj^— Ki-§ia^J^^^^T^ir^ia^lJ^r#o 0 ^ 
>fV— KMTRltanS(@a^lJ#-^-:38) fSSmaMfcE^J^i?^ mer<DV^%— 
=3— Ki _ 5ia^lJ^^<Diabody^f| 1 ^<^— pCXND3/KMTRl#33(DVL<D^S{^N^ 

^y^vxi-§ga^j^^^^ir^ia^j^o 0 ^<d^v-^v^77^ 

[0114] ^3L— ^#1-Cr* % ;g-50 pmol(D^^^— KMTRl HI (BB^J#-^ : 26) SS^TJ* 

KMTRltanA^, pCXND3/KMTRl#33?r^M^bT#tfPCRMJ^^IS(l-2.^|B^) 
fcSft&PU y—^/uy-^^—^rCKXlfttDmVk, 94°C, 30#;72°C. 60#^fb& 
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^<DU--fX800 bpOlff^^VV^-^tiiU QIAquick Gel Extraction Kit (QIAGEN 

XXfiSmal-em&Ut-^??— pBluescript (R) II (TOYOBO) l^AL, Wr)t<DM&mm 
^^:^bfc 0 g W(DgB?lJ^o^ 0 ^5K^pBS/KMTRltanFrl bfc G 
[0115] :/#2-Ci3\ ^§-50 pmolOT 0 ^*^— KMTR1 L2 : 29) *3«tTJ5 

KMTRltanS^pCXND3/KMTRl#33^M^L-C-^tfPCR^J^^|g(l-2. HlfBffc) K 
SfetoU If— ^94^(£Tl#tf>3Et£. 94°C. 30#;72°C, 60#y^£>&3 

0)^X800 bp<D^f£^l^£>i#0?) ttiU QIAquick Gel Extraction Kit (QIAGEN) 
-eMMbfeo rti^JK#3(fSmal33J;tmotll5:j;r)^>fbU, ^»®JISIl3jlSmaI*3j;V 
NotI-e|S^bfc-<^^-pBluescript (R) II^^Ab, WrftiDMmmm&fcfeVfZo @ l& 
(^@S^J^o7 P 7^^K^pBS/KMTRltanFr2^^L^: 0 
[0116] pBS/KMTRltanFrl{i$IJRg^^EcoRl5oJ;t^SmaI-C, ^fcpBS/KMTRltanFr2 

mx^mu n ^(dimxsoo bp^^^vi^w^mu QIAquick Gei 

Extraction Kit (QIAGEN) XMMl^fc-o ^.tlhCO^-Wr^^ib^M^^EcoRmXXl 

Notl-eHi^L^Ji.-<^-pCXND3^if AU S McDMZcDWrft&^y'y^V 

^pCXND3/KMTRl Tandab^#^Lfc 0 
[0117] 1-4. Whole IgG^il-<^— OfitH 

1-4-1. Whole IgG^^,^^^— (D^ifV^ 
UE^#fF(WO 92/19759) ^i$^£tvCV ^£5^ 3£^<:?*— HEF-PMh-g y 1 

^v-^/na^ij^iWH^^^sifrK-^ifA-r^i:. thEFi ay°v^—?—<Dmm 
rx% mvHmmzthHmfeigmmmtoistitzwhoie lgcammzmmi-Zo mm 
mm^<??— HEF-PMik-g k z/^^mm&x WLt^h^m^^wA 
Kxv^ thEFi a yn^^—commrx\ mvLWxm^hLm^mmM^a^ti 
/cwhoie igG<DLm&mmirz> 0 z.tibHmtexuLm^mm^?— zmmmm, 

COS-7#^*^A-TtL^Whole IgG&^^ZZ.bfrX^Zo 
[0118] HM^^L^??— (DMmfe, £ITCD £5 i-UTfT5^i!^-et§ 0 Diabody^^^ 
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— pCXND3/KMTRl#33t£}3 x is?~f'/l'WM& £TFVH&=i— Ki^IE^S— Wg^CD 
DNA^LTjf A$ttTV^ 0 ^X\ 2fc$ft/<-?d?' — HEF-PMh-g y 1^^(D^^/HH 
^IJ^^WH^— KDNA^|R^^;t3^«, pCXND3/KMTRl#33^#|M£L 

fc^Ji,-<^^— HEF-PMh-g y A-T^fiJ:v\ 

[oii9] Lmm^??— commm.^? KL,xn?^t&x%z> 0 Diabody^fi^ 

pCXND3/KMTRl#33^^, VL/^#A£;ftTl ^^^Ov^^/VgE^IJ^^-^ 
TWfcV\ #fF(WO 02/094880 Al) ^fBft^tL-CV^KMTRlfet^L^^ 

-^J?5cU il^O^T^ir^^-r-^— i^|a^^-C P CXND3/KMTRl#33^S 

^b^pcR^T5^<^-ei/^/ne^J^ovL^riii|igi-§r ^^-e^5 o - <d £5 ^lt 

HEF-PMik-g k \z.n Air&~b\z.£<oLm^m^<??— ^mm-r^-t^x^ 

o 

[0120] 1-4-2. Whole IgG^^t^??— COM^ 

±>xy°7^— KMTRVHsp (ga^lj#-^-: 39) ^pCXND3/KMTRl#33<D=f— KIE^IJ 
fp, T^y^m^47*l)?°-(^ir%£ymt^± 0 KMTRVHspim, ?u—^l/J?<Dtc 
*b i^HindllimiJ ^^*^miS?iJ^#*P$tLTV ^ 0 Tl/^l/^?^- 
KMTRVHap(IS?IJ#^-:40) tepCXND3/KMTRl#33<D:n— KIE^'J^K ^j/U^^y^i 

L/c 0 KMTRVHap^te, ^n— ^^©^^^BamHmiJM^mmBE^J^M^P^^ 
TV^ 0 ir^X^-f^— KMTRVLsp(@B^lJ#^-:41)«, #fF(WO 02/094880) tdfE, 
<c<DKMTRl VLO^^-/VlS?IJ^=3— K^IS^'J^-a^, -^(Di^^Kozak^i?^ 
f-^ie^JCCACC*5itJ?BaniHIff!IJ jjf f&flsIE^J^fO J^ff-Ut, KMTRVLsp 
E\ pCXND3/KMTRl#33(D3— HWlJcp, VLOT^/^^^Xy^VX-TSJ^ 

„ T^ir^:7 0 7^^KMTRVLap(@a^lJ#^-:42) J3pCXND3/KMTRl#33CD=f — 
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-Y^K^— E^JSr^oi^SSCtfbfco KMTRVLapte, ^a— =1^0>;fc«>l;:BamHIf&| 

[0121] 7VH-Ci5, #50 pmoKD^94^— KMTRVHsp^oit^KMTRVHap^r 

pCXND3/KMTRl#33^M^bT^tpPCR^^(l-2. fcfBft) fcS&JPU 1*— 
-C94°CiCTl^(D^tt^To^, 94^, 30#;72 C C, 60#£^&3^ 

-r ^w/f^ot, sii&0«>tti%T^fi3— ^^n^mx^-mu B 

1MX400 bpOiff/t^^/V^^-Kl^ttSb, QIAquick Gel Extraction Kit (QIAGEN) T? 
*t^L/c 0 ^X^IS#^BamHl33J:tjeHindinJCt«jm>fbU ^*ffi!llSS^BamHI*5 
iOTmdlll-CMSU^m^^— HEF-PMh-gy llCjf AL, BrJf<£>i£SBE?!l«r& 
^b/c 0 g^J<DlS^lJ^o7°^^K^pHEF-KMTRlVH-gy l^bfc, 
[0122] fa-7VL-e!t, #50 pmolO^-Y^— KMTRVLsp*3j;t/KMTRVLap^: 

pCXND3/KMTRl#33Sr^§i^b'r^tpPCRSJS^(l-2. KlfBifc) te^tmU 

-e94 0 C^Tl^(D^^To^^ 94°C, 30#;72°C, 60#d^J&Si^ 

1MX400 bptDWrft&ff/lsfatoWltiV, QIAquick Gel Extraction Kit (QIAGEN) X 

£XFHindmX*fflm^tz.m%L'<??— HEF-PMlk-g K t#At, WrK<D&&S&i\&8: 
Sbfc 0 i ^](DlB^J^0^7^$K^pHEF-KMTRlVL-g k btitr&Uto 
[0123] 2. Diabody, Triabody, Tandem diabody^oit^Whole IgGOD^Igi 

l.t£:teV^*£gUfc#3&^<^— £-10 Mgf^, Gene Pulser^B&fflV^^ 
l/^hd/Kl/-^3^&^J;«9COS-7*Ea^^^Abfc 0 -r&fc)^ #DNA(10 ^g)^ 
PBS^fcfi&jRUfcl X 10 7 Uaj3^(Z)0.8 mL©7!)3- M^Px., 1500 V, 25 ix F^fflMfc 

tltcM^, 10%«7v^J^i^lfiL^(GIBCO BRL) Sr^t?DMEM^fl& (GIBCO BRL)30 
mLfiStbfco ^tl^37°C, 5%CO 0^#Tt^ffLfc«, PBS 

2 

fcT*BJ}&£r40i5fc$#-U CHO-S-SFMIIigiS (GIBCO BRL) 15 mL-SrS^OnLfco 
37°C, 5%CO ®^#T-C72l#Mj&3lU ^^Bt^J:t)jBB^#^Srl^*L^:_b^ 
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[0124] 3. 3§mS^tf>2t»J^ 

3-1. Diabody, Triabody^oit^Tandem DiabodyO^SS'JS 

2. -e|£JS$-^f£i#^_htf ^<7>Diabody, Triabody^it)* Tandem Diabody<D?t,gte 
, ^X^e^Jtii&^IJffib/c/^^ir^— BIAcore2000 (BIACORE) ^fflV 

MSS'J^bTCo ^tlh<DffimttFl a g??fimM£tlX\s^tc 0 ^X\ ^Flag^fM 

(Sigma) &mmvxM$r$:ftofc 0 £<9M;foma^ m^^>^—^y^CU5( 
BIACORE) KTV^^V^^Xm^it^ Z.<D±>-y—^yZf&m^fc}g^± 

[0125] 3-2. Whole IgGCDM&Mfe 

2.Xmm^fcmm±m^<DlgGM&m\fefeEUSAXft^fc 0 ELISAffl96:A;:7V— 
hMaxisorp(NUNC)(D#^:^=i— T^/V^r-CO.l M NaHCCK 0.02% NaN % 
pH9.6) fclj;«91 n g /mL(D^iS^MMb/cir^r^:tMgG^L#:(BIOSOURCE) 100 /z L 
fSft&n*., ^fi-eiNFFfl^^^^:— v-3^frV>@^bLfc 0 IOOmLO^t^^^ 
X' — (50 raM Tris-HCU ImM MgCl , 0.15 M NaCU 0.05% Tween20, 0.02% NaN x 1% 

2 3 

•^Xlfc}itT/K/^(BSAh pH8.1)-e^^^L^, Whole IgG^?a$^:7ci$ 
^itt^HR^^lRbT^-^^lOOM LT o^3Px. N ^-rTBt^^^^-v^ 

BIOSOURCE) 100 n L&1)W7Lt'o ^UKXl^f^^^^—', ^3>-£rTrV\ 
7C#, My^^x— (50 mM NaHCO „ 10 raM MgCl x pH9.8) icMMl^fcl mg/mL 

3 2 

C9SJfl§?g(Sigmal04, p-^hn^ a^/vy>-^ Sigma) 100 m LSr^JPx.. 405 nm-C^) 
^3teS^MICROPLATE READER Model 3550(Bio-Rad) ^ffl^T$!j5tU/t 0 M&M 
^<D^2pp B 0 ^LTtMgGl k (The Binding Site)^^7t 0 

[0126] 4. mmmmmv£<Dwm 

2. -e^^^Tfci^^itf ^(DDiabody, Triabody^itF Tandem Diabodytf)^^ 
hflX\<^±mWMB&$iCOLO 205(ATCC CCL-222) &mf&l%^ ^96^4?^ 
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•7°U—h (FALCON) iZ.7.5 X KrjM/'^/V'-^MU CHO-S-SFMII (GIBCO BRL) 

T£iFlag£i#:M2 (Sigma) £10 H g/mLCD^T^PL-fco S»«*^ttf¥ffi(D|itt 
ftmz\tTRML^j£})tfl/VApo2]J8.7?-$:X.fc (Sigma) SrCHO-S-SFMII-e#3^LT 
fflV>fc 0 £5LTWJKUb^>r*n:7V— H337°C, 5% CO ©^#fHWUS0 

2 

icmmmM/mmm^mfenmceii counting Kit-8(wAKo)&«^bT3B&$^ 

450 nm"C<D®3feSSrMicroplate Spectrophotometer Benchmark Plus™ (Bio-Rad 

[0127] Diabody^JMS^ttfW ©J§mSrBI 1 \&FT e ~ (Dl^ DiabodyO^^P 
Lfe»IJia©«^tt«^$tfr, DiabodyWe}*rN8M*^^M*bto*^ofc 
o Diabody^M2^Lf*:£^Pb, Diabody^^JJ^-f 5£ll*fc>llM&0SS 

[0128] Triabody*5j;tAVhole IgGO*fflM^14M(D^£|l|2^^i- 0 ^(Djj&f^ 

Diabody^oitAVhole IgG^fiiS^lBJ^f^^^tt^^^^^^^o/Co -tftfcfcfb 

. Tnabody^ma^tcmm^mmKm^u Tnabodyia^mb^mmmmmm> 

^tb$t^fc 0 t«9t?it, y^#— tt^l merSo^t^O merOTriabody^t^lgig:^ 
ofc 0 ^liE-mWhole IgG(lgGl/ k ) ^^Iffll^^S^^^^^^/O^ofCo ZLCD 
#fF(WO 02/094880 Al) Xfem^ttfcfclgGlCDj&MXCOLO 2O5|0J§&^ 
*fb-C^«f«aSLD50=100 ng/mL^i-^£— ifcL^ofc 0 ^-efcUgfc-C 
ffll^TcWhole IgG<DCOLO 205|fiM^i-;5*^?£tt^fe/vy— -?fMffi L-fc 0 
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